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[57] ABSTRACT 

An apparatus for, and method of, providing an emogency 
signal over preselected frequencies of various radio bands 
such that the operators of nearby motor vehicles, or other 
emergency vehicles, or the like, may respond accordingly. 
The preselected frequencies may be selected to correspond 
to radio station frequencies, police frequencies, emergency 
frequencies, .etc. which[ are active at a corresponding loca- 
tion. However, because the frequencies may be preselected, 
sensitive radio frequencies, for example those used by fire 
fighting units, police, units and other emergency systems, 
may be excluded from tihe sdection. Consistent therewith, 
the selected frequencies may be provided by a user, a 
scanner, or any other means for selecting appropriate fre- 
quencies. The power q)plied to the emergency signal may be 
adjusted such tiiat only vehicles within a predefined range 
relative to the transmitting unit are affected. 
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EMERGENCY VEHICLE RADIO motor vdddc However, Bishop suffers from a number of 

TRANSMISSION SYSTEM limitations. Atet limitation is that sigmficant power may be 

required to transmit over all frequencies in the AM and FM 

BACKGROUND OF THE INVENTION band. A second limitation is that Bishop only contenqilatBS 

5 sweeping all AM or FM bands at a rate of 150 to 450 Hz, 
L Field of the Invention severely limits the quaUty of the audio signal that can 
The present invention generally relates to radio transmit- be provided to any given radio leceiveL That is. Bishop may 
tcrs and more particularly to emergency vehicle radio trans- only provide a warning tone or equivalent to a correspond- 
mission systems. ing (biver. 
2. Description of the Prior Art lO Another system related to Bishop is described in U.S. PaL 
The effectiveness of acoustical warning systems No. 4,764,978» issued to Aigo et al. LiJce Bishop, Argo 
employed by emeigency vehides, trains, or the like has suggests broadcasting a siren signal on each and every AM 
become increasingly problematic in recent years. In an ideal and FM frequency. However, Argo suggests broadcasting on 
world, an emergency vehide's acoustical warning signal each and eveiy AM and FM band simultaneously. A limi- 
such as a siren, can be heard by neaiby motorists and the tation of Argo is that a significant amount of power and 
motorists may respond accordingly. Howevtf , for a variety hardware may be required to simultaneously transmit over 
of reasons, the operators of modem vehides may not be able all frequendes in the AM and FM band, 
to hear an acoustical warning provided by a nearby emer- 
gency vdiide or die like. First, modem automobiles are SUMMARY OF THE INVENTION 
more sound proof fliereby reducing the sound of an acous- 20 ^ ^^^^ invention overcomes many of the disadvan- 
tical warning therein. Second, with the widespread use of ^ ^ ^ ^ providing an m>aratU5 for, and 
vehide air conditioning, more motorists have their windows ^ emergency signal over presdected 
dosed thereby rc<hKing tiie effectiveness of an acousticd frequendes of various radio bands sudi that the operators of 
wanung system. Third, many motonsts may have lugh nearby motor vehides, or otiier emergency vdiides, or the 
performance radios mstalled m theu: vehides, whereby the ^ ^fo. may respond accordingly. The preselected frequendes 
hrghpoformance^^^^ be selected to correspond to radio station frequendes, 
volume levd theie^ drowmng out fee acousfacal wainmg frequendes, emergency frequendes, eta whidi are 
provided by a neaiby cm^ency vchide or flic hke. Any ^ ^ conesponding region. However, because the 
one,or a co^ii«monofflieabove im5nt^^^^^ frequendes may be preselected, sensitive radio frequendes, 
reduced the effectiveness of acoustical warmng systems. 30 ^ ^^^^ fighting units, police units and 
There have been several advancements in recent years to other emergency systems, may be cxduded from the selec- 
hdp alleviate fliis problem. U.S. Pat No. 5,278,553, issued ^on. Consistent therewith, the sdected frequendes may be 
to Comett et aL, suggests a system wherdn a microphone provided by a user, a scanner, or any other means for 
and a sensing system are placed in each motor vehide. The selecting appropriate frequendes. The power q)plied to the 
microphone is placed near the front or rear windshield and emergency signal may be adjusted such that only vehides 
provides an electrical signal to a control block. The contrd within a predefined range rdative to the transmitting unit are 
block filters the electrical signal to detect a sounding siren. affected. Finally, an illustrative embodiment of the present 
Once a sounding siren is detected, the control block over- invention does not require any equipment to be installed in 
rides the radio receiver in the corresponding motor vehide ^ recdving motor vehide otiier than a standard AM or FM 
and provides a warble sound to the driver, indicating an receiver. 

approadiing emergency vdiicle. The system suggested by ih a first ilhistrative embodiment oftiie present invention, 

Cornett et al may be ejipensive to inclement because e^ ^ ^^^^ ^ ^ transmitted over a first one of flic 

motor vdude must be provided witii a microphone and a presdected frequencies suditiiat all radio receivers tuned to 

control block as dcsoibed above. With miUions of motor ^ preselected frequendes, and witiiin a 

vdudes on flieroad, this could result m hundreds of milhons predefined range, may recdve said audio message. Once the 

of dollars m implementation costs. audio message has been transmitted over the first presdected 

Similar approaches are suggested in U.S. PaL No. 3,873, frequency, the audio message may be transmitted over a 

963, issued to Neal et al., and U.S. Pat No. 3,859,623, second one of die preselected frequendes. That is, the audio 

issued to Kodiler. ^ message may be transmitted over the presdected frequen- 

U.S. Pat No. 4,403,208, issued to Hodgson et al., U.S. des in a sequential manner. This may be continued until the 

Pat No. 4,241326, issued to Odom, U.S. Pat No. 4,238, audio message has been transmitted over all of die prese- 

778, issued to Ohsumi, U.S. Pat No. 3,760349, issued to lected frequendes. Finally, the endre process may be 

Kdster et aL, U.S. Pat No. 3,673,560, issued to Barsh et at, rq)eated, beginning witii die first preselected frequency. It is 

and U.S. Pat No. 3,710313, issued to Kimball et at, all 55 contemplated that the. audio message may be any audible 

require additional equipment to be installed in each motor sound induding a siren sound, a warble, a spoken message, 

vehide wherein the additional equipment receive signals etc Therefore, the present invention may not only warn a 

firom an emergency vehide and provide a warning to a driver of an approadiing emeigency vducle, but it may also 

corresponding driver. These systems suffer fixun the same provide instructions thexeto, such as "move to the right** or 

limitations as discussed above. 60 "emergency". 

Anotheradvancementissuggestedin U.S. Pat No. 4,443, In a second illustrative embodiment of the present 

790, issued to Bishop. In Bishop, an emergency vehide invention, an audio message may be time-division nudti- 

provides a siren signal over all AM and FM band frequendes plexed over die preselected frequendes. In this embodiment, 

such that any radio lecdver in the region, tuned to any AM the audio message may be sampled at a predetermined rate, 

or FM frequency, may recdve said siren signal and provide 65 whidi may be above die Nyquist sample rate for die audio 

a warning to a corresponding driver. In this approadi, no message. The audio message may then be transmitted over 

additional equipment need be installed in a corresponding the presdected frequencies at a stepping rate of at least die 
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audio sampling rate, times the number of broadcast dian- 
nels. This may be accomplished with only a single amplifier 
circuit per band, thereby minimizing the hardware and 
power requirements thaeof . Further, because the illustrative 
embodiment only transmits to the preselected frequencies, 
and not all of the frequencies within the various bands, liie 
stepping rate may be held to a reasonable level. 

In an illustrative implemfintation of the above illustrative 
embodiments, an audio message may be provided to an FM 
and/or AM modulator thereby providing a modulated mes- 
sage. It is contemplated that the audio message may also be 
provided to a police band modulator, an emergency fre- 
quency modulator, or any other modulating device. The 
modulated message may then be provided to a mixer 
whereby a reference frequency signal may be mixed there- 
with. The reference frequency signal may be provided by a 
frequency controller wherein the frequency controller may 
stq> the reference frequency signal thiou^ a plurality <^ 
prc-mix frequencies at a predetermined rate such that the 
mixer provides post-mixed frequencies which correspond to 
the preselected frequencies. 

For the first illustrative embodiment discussed above, the 
frequency controller may step die reference frequency signal 
through the plurality of pre-mix frequencies at a rate which 
corresponds to the duration of the audio message. This 
allows the entire audio message to be transmitted on a first 
one of the preselected frequency before transmitting the 
audio message on a next preselected frequency. For the 
second illustrative embodiment, the frequency controller 
may st^ the reference frequency signal through the plurality 
of pre-mix frequencies at a rate which is above the Nyquist 
sampling rate of the audio message. In a preferred 
embodiment, the audio message may be transmitted over the 
preselected frequencies at a stepping rate of at least die audio 
sampling rate, times the number of preselected frequencies. 
Hiat is, the frequency controller may step the reference 
frequency signal toougjh all of die plurality of pre-mix 
frequencies at a rate which is^2 times die highest frequency 
in the audio message. By limiting the number of frequencies 
to selected frequencies, the stepping rate of the frequency 
control can be held to a reasonable level. 

The frequency controller may comprise a direct digital 
synthesizer which may be programmed to update the desired 
reference frequency signal at a predetermined rate. A direct 
digital synthesizer may comprise a full adder which is 
coupled to a reference oscillator. A controller may provide 
an operand which may be provided to the full adder wherein 
the fiill adder may add the operand to the present contents of 
the full adder. This may be repeated during each cycle of the 
reference oscillator. The **N" most significant bits of die full 
adder may be coupled to the address input of a memory 
device. In this configuration, the smaller the operand, the 
longer it will take for die ''N'* most significant bits to be 
affected. This, in effect, provides a programmable delay, 
which allows a variable frequency ou^ut Finally* the data 
output of the memory device may be coupled to a digltal- 
to-analog (D/A) converter. For each value of the "S" most 
significant bits of the full adder, the memory device may 
provide a different value to the D/A converter. 

By properly programming the memory element, and by 
providing an appropriate operand to the full adder, the direct 
digital synthesizer may provide complex frequency combi- 
nations to a user. In the illustrative embodiment, die direct 
digital synthesizer may be programmed to step the reference 
frequency signal through the plurality of pre-mix frequen- 
cies at a predetermined rate such that die corresponding 
mixer provides post-mixed frequencies which correspond to 
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the preselected frequencies. The operand may be provided 
by a user, a scanner, or any other selection means. 

In a third illustrative embodiment a remote on/off con- 
troller may be provided in each receiving motor vehicle. In 

^ this embodiment, a ^'wake-up" signal may be provided to the 
remote on/off controller by an emergency vehicle or the like, 
such that the remote on/off controller may turn on a radio 
receiver in a corresponding motor vehicle. It is further 
contemplated diat die remote on/off controller may switdi a 

^0 radio receiver from a tape or compact disk mode to a radio 
mode. Finally, it is contemplated that the remote on/off 
controller may tune a radio receiver to one of the preselected 
frequencies and inaease die volume of the radio receiver to 
an appropriate level. 

The combination of the remote on/off controller with the 
above referenced embodiments may provide notification of 
an approaching emergency vehicle to each and every motor 
vehicle widun a predefined range, despite having a corre- 
sponding radio in a turned off state or in a tape or compact 

^ disk mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects of the present invention and many of the 
25 attendant advantages of the present invention will be readily 
appreciated as the same becomes better understood by 
reference to the following detailed description when con- 
sidered in connection with the accompanying drawings, in 
whidi like reference numerals designate like parts tfarough- 
30 out die figures thereof and wherein: 

HG. 1 is a diagram showing the general operation of the 
present invention; 

FIG. 2 is a schematic diagram showing a first Ulustrative 
implementation of the present invention; 

FIG. 3 is a detailed schematic diagram showing a second 
illustrative in:q)lementation of the present invention; 

FIG. 4 is a schematic diagram of a direct digital synthe- 
sizer tdock as shown in FIG. 3; 
40 HG. 5 is a sdiematic diagram showing a remote on/off 
controller block in conjunction with a radio receiver, 

FIG. 6 is a flow diagram showing the genaal operation of 
the present invention; 

FIG. 7 is a flow diagram showing the operation of a first 
45 illustrative embodiment of the present invention; 

FIG. 8 is a flow diagram showing the operation of a 
second illustrative embodiment of the present invention; 

FIG. 9 is a detailed flow diagram showing the operation 
^ of die second illustrative embodiment of the present inven- 
tion; 

FIG. 10 is another detailed flow diagram showing die 
operation of the second illustrative embodiment of the 
present invention; and 
55 FIG. 11 is a flow diagram showing the operation of a third 
illustrative embodiment of die present invention. 

DEr ATT.RD DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

60 FIG. 1 is a diagram showing the general operation of the 
present Invention. The diagram is generally shown at 10. An 
emergency vehicle 12 may be driving on a first road 14 and 
a motor vehicle 16 may be driving on a second road 17. 
Emergency vehicle 12 may have an acoustical warning 

65 signal, such as a siren, to alert nearby motor vehicle opera- 
tors of die approaching emergency vehicle 12. However, as 
stated above, the effectiveness of acoustical warning sys- 



03/31/2004, EAST Version: 1.4.1 



5,635,921 

5 6 

terns enq)loyed by emeigeiicy vehicles or the like has contemplated that the audio message may be any audible 

become increasingly problematical in recent years. If the sound including a siren sound, a warble, a spoken message, 

operator of motor vehicle 16 does not hear the acoustical etc. Therefore, ttit present invention may not only warn a 

warning signal provided by emergency vehicle 12, motor driver of an approaching oneigency vefaide, but it may also 

vehicle 16 may collide with emergency vehicle 12 at inter- $ provide instcuctions thereto, such as "Emergency— move to 

section 20. Likewise, if the operator of motor vehicle 19 ^^e right" 

does not hear the acoustical warning signal provided by ^ iUustrative embodiment of the present 

emergency vehicle 12, motor vehicle 19 may mterfere with . " i*iuouauvi> s^umsjviuu^u^ ux «i 

thei^ogr^of emagency vehidel2tfaereb^inaeasin "J^^^^^"* ^^"^^ f^^^«f lime-<hvision multi- 

leawnsctimetficrcof. plexcd over the preselected firequenaes. In this embodiment, 

riesponsetotheseproblems,itisrecognizedthatmotor '° the audio message may be sa^ 

m iwpwuM? w uiwo pruuiciua, v> es^is^uij^m mniMmjwi ^ ^^^^ Nyquist sample rate of the audio 

vehicle 16 may have a radio receiver therein such Uiat Gie ^^u^ 

operator of mcrtor vehicle 16 may receive radio signals from message The audio message may then be transmitted oyer 

ui^aiui iuiHui vauwc x^ umy x^^y^ iouiu aiguoij^ uwiu presdccted frequencies at a stroping rate of at least the 

^cal radio stations or ttie hke^ In the present mventon a £ ^ rate, times the n^ of preselected fre- 

transmitting umt may be provided memergen^^ quendTxhis m^be aco^hed with only a single 

wherein the transmitting unit may provide radio signals for L^jTl ^:,.«„>^k««h^*^^^ 

a predetmnined range 18 therefrom. The radio signals are orcuit per bandjjhcrc^ minmuai^ the hardware 

* ^ . , Jir * iai*iv/ oigiiflxo ^ power requirements thereof. Farther, because the illus- 

shown as radials 20. The radio signals provided by the *v^**i*vi*iwuw utw(.%«. & wuiu, vww«ui>« uiv luu^- 

!" Tr lauxu ^guoi;* piuviuou uy uic ^^^^^ embodiment only transmits to the preselected 

transmittmg umt may ccarespond to frequenaes that local ^^a ««f «ii ^/^^ 4v»^.....^«. 

J* ^« -.u iM ^'i- T%^u J- 1 frequencies, and not all or me frequenaes wiuun the vanous 

radio stations or the like utilize. Further* the radio signals ^ j ^ . . . < . « . 

xauiv i>iauvu» ui uiw uuuza.. * uiuiwt, lu^ lauiw 0x5110*3 bands, the Stepping rate may be held to a reasonable rate, 

provided by the transmitting unit may be suffidently strong ; ^^t'^is> ^'^"^ * ic-^^uiwuic imc. 

to override the corresponding radio station's signal within ^ ^ contemplated that the transmitting unit may be 

the predetennined range 18. In this configuration, the radio equally applicable to trains, watercraft, airplanes, 

recdvcr in motor vefaide 16 may pick \jp the radio signals helicopters, etc. It is further contemplated that the transmit- 

providedbythetransmittingunitrathcarthanaoosiresponding ,c provide a directional signal, such as only 

local radio station's signal. ^o^^*^ ^® corresponding emergency 

InaniUustrativeembodimentoftiicpresentinvention,tiie Y.^^^^- finally, it is contem|dated tiiat the presdected 

transmitting unit may provide an emergency signal over ^^^^^^"^^ Pf^^l^ ^''j!!^^^ T ^ 

preselected frequenaes of various radio bands such that tiie sdected from the AMband^e FM bsmd, thepoLcc band, an 

Operator of nearby motor vdiide 16, or other emergency 30 3^"^ ^"""^ """^ ^'^'^ ""^^ 

vehicle, or the like, may respond accordingly. The prese- iocaiiy. 

lected frequenaes may be selected to correspond to radio ^^G. 2 is a schematic diagram showing a first illustrative 

station frequendes, police frequenaes, emergency band implementation of flie present invention. The schemiatic 

frequenaes, ete. which are active in a ccnresponding loca- diagram is generally shown at 30. An audio signal may be 

tion. However, because the frequendes may be preselected, 35 provided to an audio input block 32 via interface 34. The 

sensitive radio frequendes, such as those used by fire audio signal may be provided by a tape player, a compact 

fighting units, police units and otho" emergency systems, disk player, a microphone, a computer means, or any other 

may be excluded from the selection. Consistent therewith, audio signal providing means. It is contemplated that the 

the sdected frequendes may be provided by a user, a audio signal may comprise any audible sound induding a 

scanner, or any other means for sdecting qipropriate fre- 40 sound, a warble, a spoken message, ^c. That is, the 

quendcs. The power applied to the emergency signal may be present invention may not only warn a driver of an 

adjusted such that only vehides within the predetcnnined ap{H:oaching emergency vehide, but it may also provide an 

range 18 relative to the transmitting unit are affected. instruction thereto, such as •TBrncrgency— move to the 

Since it is likdy that fiie operator of motor vehide 16 will • 

have the radio rccdver tuned to a frequency that ccrresponds 45 Audio input block 32 may provide the audio signal to a 

to one of the local radio stations or tiie like, the operator of modulator 36 via interface 38. Modulator 36 may be a 

motor vehide 16 may most likdy rccdve the warning signal Frequency Modulator (FM), Amplitude Modulator (AM), 

provided by emergency vehide 12. To prevent the situation police band modulator, emergency band modulator, or any 

where a motorist has the radio receiver turned off or in a other modulation means. Modulator 36 may provide a 

tape/compact disk mode, an illustrative embodiment of the so modulated audio signal to a mixer 40 via interface 42. Mixer 

present invention contemplates providing a remote on/off 40 may recdve a reference frequency signal from a frc- 

controller in motor vehide 16. The remote on/off controller quency controller 44 via interface 46. Mixer 40 may mix the 

may turn on the radio recdver, or switch the radio receiver modulated audio signal provided by modulator 36 with the 

from a tapc/oo^^>act disk mode into a radio mode. reference frequency signal provided by frequency controller 

In a first iUustrative embodiment of the present invention, 55 ^» thereby providing a post-mixed signal on interface 48. 

an audio message may be transmitted over a first one of fixe Firequency controller 44 may step the reference frequency 

preselected frequendes such that aU radio receivers tuned to signal through a plurality of pre-mix fipequendes at a pre- 

the first one of (he presdected frequendes, and within a determined rate such that the mixer 40 provides post-mixed 

predefined range, may recdve said audio message. Once the signal frequencies which oonespond to the above referenced 

audio message has been transmitted over the first presdected 60 presdected frequendes. In the illustrative embodiment, 

frequency, the audio message may be transmitted over a mixer 40 may effectively add the modulated audio signal 

second one of the preselected frequendes. Hiat is, the audio provided by modulator 36 with the reference frequency 

message may be transmitted over the presdected frequen- signal provided by frequency controller 44. For example, 

des in a sequential manner. This may be continued until the modulator 36 may provide a modulated audio signal at a 

audio message has been transmitted over all of the prese- 65 frequency of 85.6 MHz. Frequency controller 44 may stq> 

lected frequendes. Finally, the entire process may be the reference frequency signd through presdected pre-mix 

repeated, beginning with the first presdected frequency. It is frequendes in the range of 2.5->223 MHz. Mixer 40 may 
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then provide a post-mix signal on interface 48 in the range 
of 88^108 MHz, and thus within the FM band The 
post-mix signal may then be provided to an amplifier and/or 
antenna means. It is further contenq>lated that the an^lifier 
and/or antenna means may provide a frequency selection 
function or iiltering function, such that only the sum prod- 
ucts from mixer 40 are broadcast 

For a first illustrative embodiment discussed above, fre- 
quency controller 44 may step the reference frequency 
signal through the plurality of pre-mix frequencies at a rate 
which conesponds to the duration of the audio message. 
This allows the entire audio message to be transmitted on a 
first one of the preselected fi^uency before transmitting the 
audio message on a next one of the preselected frequency. 
Fbr a second illustrative embodiment, frequency controller 
44 may step the reference frequency signal through the 
plurality of pre-mix frequencies at a rate which is above the 
Nyquist sampUng rate of the audio message. In a preferred 
embodiment, the audio message may be transmitted over the 
preselected frequencies at a stepping rate of at least the audio 
sampling rate, times the number of preselected frequencies. 
Hiat is, frequency controller 44 may step the reference 
frequency signal through all of the plurality of pre^mix 
frequencies at a rate which is ^2 times the highest frequency 
in die audio message, and time-division multiplex (TDM) 
the resulting signal over all of the preselected frequencies. 

Frequency controller 44 therefore controls both the pre- 
selected frequencies and the sample rate. As stated above, 
the preselected frequencies may be provided by a user, a 
scanner, a terminal, or any other means for selecting appro- 
priate frequencies. In the illustrative embodiment a scanner 
50 may be coupled to frequency controller 44 via interface 
52. Scanner 50 may determine whidi frequencies in a 
particular location are active. It is contemplated that scanner 
50 may scan the AMband, the FM band, the police band, an 
emergency band, or any other band which is deemed appli- 
cable. 

Frequency controller 44 may also be controlled by a 
terminal 54. Terminal 54 may be coupled to frequency 
controller 44 via interface 56. Terminal 54 may be pro- 
grammed to control the preselected frequencies. This may be 
desirable to select different preselected frequencies depend- 
ing on the time of day. or any other criteria. For example, it 
is known that many more AMradio stations may be heard at 
night. This may inaease the number of radio signals within 
a particular region. A programmed terminal may compensate 
for these changes. Further, a programmed terminal 54 may 
exclude sensitive radio frequencies, such as those used by 
fire fighting units, police units and other emergency systems, 
from the selection. Finally, it is contemplated that a user may 
directly control the preselected frequencies by loading in the 
desired frequencies into terminal 54. 

FIG. 3 is a detailed schematic diagram showing a second 
illustrative implementation of the present invention. The 
schematic diagram is generally shown at 100. In the second 
illustrative implementation of the present invention, and not 
deemed to be limiting, an audio message may be provided 
on preselected frequencies in the FM band and preselected 
frequencies in the AM band. 

An audio signal may be provided to. or generated by. an 
audio block 102. The audio signal may be provided by a tape 
player, a compact disk player, a microphone, a computer 
means, or any other audio signal providing means. It is 
contenq^lated that the audio signal may comprise any 
audible sound including a siren sound, a warble, a spoken 
message, etc. Hiat is, the present invention may not only 
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warn a driver of an approaching emergency vehicle, but it 
may also provide an instruction thereto, such as 
"Emergency— move to the right**. 
FM TRANSMITTER 

S Audio block 102 may provide the audio signal to an FM 
modulator 104 via interface 106. The Audio signal may 
contain frequencies in die range of 300-^3000 Hz, which 
corresponds to accepted audio quality for communications 
radio equipment It is cotttenq»lated that FM Modulator 104 

10 may be a standard FM modulator available off the shelf. FM 
Moidulator 104 may provide a modulated audio signal to a 
mixer 108 via interface 110. In tiie illustrative embodiment 
FM modulator 104 provides a modulated audio signal hav- 
ing a frequency substantially equal to 85.6 MHz. Mixer 108 

IS may receive a reference frequency signal from a direct 
digital synthesizer 112 via interface 114. Mixer 108 may mix 
the modulated audio signal provided by FM modulator 104 
with the reference frequency signal provided by direct 
digital synthesizer 112. thereby providing a post-mixed 

20 signal on interface 116. Mixer 108 may be an active double 
balanced mixer such as part number MC1596, cuirentiy 
available from Motorola. Direct digital synthesizer 112 may 
be a fully digital frequency synthesizer which uses high 
speed digital logic and provides a frequency change within 

25 one micro-second. 

Direct digital synthesizer 112 may be coupled to a control 
block 118 via interface 120 and to a reference oscillator 126 
via interface 128. Reference osdllator 126 may provide an 
accurate signal source to assure that the transmitter may 

30 operate only witiiin FCC approved frequency bands. In the 
illustrative embodiment, reference oscUlator 12!6 may pro- 
vide a reference frequency of 1342 MHz to direct digital 
synthesizer 112. 
Control block 112 may comprise digital logic and micro- 

35 controller circuitry. Control block 112 may control the audio 
message playback via interface 140, the preselected pre-mix 
frequencies provided by direct digital synthesizer 112, and 
the interface between direct digital synthesizer 112 and a 
scanner or remote terminal block 122 The construction of 

40 the direct digital synthesizer and the control signals provided 
thereto is discussed with reference to FIG. 4. 

In the above described configuration, direct digital syn- 
thesizer 112 may step the reference frequency signal on 
interface 114 through a plurality of pre-mix frequencies at a 

45 predetermined rate such tiiat the mixer 108 provides post- 
mixed signal frequencies whidi correspond to the above 
referenced preselected frequencies. In the illustrative 
embodiment, mixer 108 may effectively add the modulated 
audio signal provided by FM modulator 104 with the 

50 reference frequency signal provided by direct digital syn- 
thesizer 112. It is contemplated that direct digital synthesizer 
may be programmed to step the reference frequency signal 
on interface 114 through pre-mix frequencies having a range 
of 2.S->223 MHz. In tius configuration, mixer 108 may 

53 provide post-mix signal frequencies in the range from 
88->108 MHz, which conesponds with the FM frequency 
band. 

For a first illustrative embodiment discussed above, direct 
digitai synthesizer 112 may step the reference firequency 

60 signal tiirough the plurality of pre-mix frequencies at a rate 
which corresponds to the duration of the audio message. 
This allows the entire audio message to be transmitted on a 
first one of the preselected frequency before transmitting tiie 
audio message on a next one of the preselected frequency. 

65 For a second illustrative embodiment, direct digital synthe- 
sizer 112 may step the reference frequency signal through 
the plurality of pre-mix frequencies at a rate which is above 
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the Nyquist sampling rate of the audio message, thereby such as part number MC1596 available from Motorola, 

allowing an audio message to be transmitted over all of the Similar to above, AM modulator 150 may receive a pre-mix 

preselected frequencies. That is, direct digital synthesizer frequency agnal from direct digital synthesizer 112 via 

112 may be programmed to step the reference frequency interface 154. The fr^uency of the pre-mix signal may be 

signal through all of the plurality of pre-mix frequencies at s in the range from 11^->12.3 MHz. AM modulator 150 

a rate wMdi is ^2 times the highest frequency in the audio may further zeceive a fixed frequency from reference oscil- 

message, and time-division multiplex (TDM) the resulting lator 126 vU intei&oe 156. The fixed frequency provided by 

signal over all of the preselected frequencies. In a preferred reference oscillator may be substantially equal to 10.7 MHz. 

embodiment, the audio message may be transmitted over the AM modulator 150 may amplitude modulate the audio 

preselected frequencies at a stepping rate of at least the audio lo signal provided by audio block 102 with the fixed frequency 

sampling rate, times the number of broadcast channels. provided by reference oscillator 126. AM modulator 150 

Direct digital synthesizer 112 therefore controls both the may then mix the modulated signal with the pre-mix signal 

preselected frequencies and the sample rate. As stated above, provided by direct digital synthesizer 112. In the illustrative 

the preselected frequencies may be provided by a user, embodiment, AM modulator 150 effectively subtracts the 

scanner, terminal, or any other frequency selection means. In is modulated signal from the pre-mix signal and provides a 

the illustrative embodiment, a scanner or remote terminal post-mix. signal to a low pass filter block 158 via interface 

block 122 may be coupled to control block 118 via interface 160. In the present case, AM modulator 150 may i^ovide a 

124. Scanner or remote tenninal block 122 may determine post-mix signal within the frequency range of 55(M1600 

which frequencies in a particolar region are active. In the KHz, v/tddi corresponds to the AM frequency band, 

illustrative enibodiment, scanner or remote terminal block 20 For tiie first illustrative embodiment disoissed above, 

122 may scan the AM band and the FM band and provide the direct digital synthesizer 112 may stq> the refearence fre- 

results to control Uock 118. quency signal duough the plurality of pre-mix frequencies at 

Further, scanner or remote tenninal block 122 may be a rate which corresponds to the duration of the audio 
programmed to control which of the preselected frequencies message. This allows the entire audio message to be trans- 
are selected in a particular region. This may be desirable to 25 mitted on a first one of the i^eselected frequency before 
select different preselected frequencies d^ending on the transmitting the audio message on a next one of the prese- 
time of day, o£ any other criteria. For example, it is known lected frequency. For a second illustrative embodiment, 
that many more AM radio stations may be heard at ni^t direct digital synthesizer 112 may step the reference fre- 
This may increase the number of radio signals within a quency signal through the plurality of pre-mix frequencies at 
particular ipgion. A programmed terminal may compensate 30 a rate which is above the Nyquist sampling rate of the audio 
for these changes. Further, a programmed terminal may message, thereby allowing an audio message to be trans- 
exclude sensitive radio frequencies, sudi as those used by mitted over aU of die preselected frequencies. That is, direct 
fire fighting units, police units and other emergency systems, digital synthesizer may be programmed to step the reference 
from the selection. Finally, it is conten^lated that a user may frequency signal through all of the plurality of pre-mix 
directly control die preselected frequencies by loading in the 3S frequencies at a rate which is ^2 times the highest frequency 
desired frequencies into scanner or remote tenninal block in the audio message, and time-division multq)lex (TDNO 
122. the resulting signal over all of the preselected frequencies. In 

Referring back to mixer 108, mixer 108 may provide the a preferred embodiment, die audio message may be trans- 
post-mix signal having a frequency in die range from mitted over the preselected frequencies at a stqyping rate of 
88-^108 MHz to a band pass fflter block 130 via interface 40 at least the audio sampling rate, times the number of 
116. Band pass filter block 150 may be a band pass filter broadcast channels. 

whicfa is tuned to allow frequencies in the range from Direct digital synthesizer 112, therefore, controls both die 

88~>108 MHz to pass theiedirougiL Band pass filter block preselect frequencies and die sample rate. As stated above, 

130 may filter any noise outside of the FM frequency band the preselected frequencies may be provided by a user, 

from die post-mix signaL Band pass filter block 130 may be 4S scanner, terminal, or any odier frequency selection means. In 

coupled to an amplifier 132 via intei&ce 134. Amplifier 132 . the illustrative embodiment, a scanner cr remote termiiud 

provides power gain and suflficient ou^ut power to cover the block 122 may be coupled to control block 118 via interface 

predetermined range 18. It is contemplated that the output 124. Scanner or remote terminal block 122 may determine 

power of FM amplifier block may be adjustable to vary the which frequencies at a particular location are active. In the 

range of the FM transmitter. Finally, amplifier 132 may be 50 illustrative embodiment, scanner or remote terminal block 

coupled to a FM filter and anteima matching block 136 via 122 may scan the AM band and provide the results to conlxol 

interface 138. FM filter and antenna matching block 136 block 118. 

may provide a low pass filter function to meet FCC har- Referring back to low pass filter block 158, low pass filter 

monic output restrictions for FM emissions on the FM block 158 may jH'ovide a low pass filter function with a 

broadcast band. FM filter and antenna miatching block 136 55 cut-off frequency at about 2 MHz thereby eliminating any 

fiirther provides an impedance matching frinction between high frequency noise provided by AM modulator 150. Low 

amplifier 132 and an antenna on a conesponding vehicle. It pass filter 158 may be coupled to an amplifier block 162 via 

is conten^lated Uiat FM filter and antenna matching block interface 164. AinpMer 162 may provide power gain and 

136 may have a switch network such that a radio installer suf&cient output power for frequencies in die range from 540 

may adjust the impedance thereof. 60 KHz to 1600 KHz to cover die predetermined range 18. It is 

AM TRANSMITTER contemphded that die output power of amplifier 162 may be 

Audio block 102 may provide the audio signal to an AM adjustable to vary die range of the AMtiansmitter. Finally, 

modulator 150 via interface 152. Hie Audio signal may ampMer 162 may be coupled to a AM filter and antenna 

contain frequencies in die range of 300->3000 Hz, which matdiing block 166 via interface 168. AM filter and antenna 

corresponds to acceptable audio quality for communications 65 matdiing block 166 may provide a low pass filter fiinction 

radio equipment. It is contemplated thatAM modulator 150 to meet FCC harmonic output restrictions forAM emissions 

may be a standard AM modulator available off the shelf, on the AM broadcast band. AM filter and antenna matching 
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block 166 further provides an impedance matching function 
between amplifier 162 and an antenna on a corresponding 
vehicle. It is contemplated thatAM filter and antenna match- 
ing block 166 may have a switch network sudi that a radio 
installer may adjust the impedance thereof. 

FIG. 4 is a schematic diagram of a direct digital synthe- 
sizer block. The diagram is generally shown at 112' and only 
shows the generation of the FM pre-mix signal on interface 
114. The generation of the AM pre-mix signals on interface 
154 may be provided by a direct digital synthesizer which is 
similarly constructed. 

The direct digital synthesizer block 112* may conq>iise a 
full adder 200 which may have a clock input coupled to 
reference oscillator 126 via interface 128. Control Block 118 
may provide an openmd via interface 120 which may be 
provided to full adder 200 wherein full adder 200 may add 
the operand to the present contents of full adder 200. This 
may be repeated during each cycle of the reference oscillator 
126. The "N" most significant bits of fiill adder 200 may be 
provided to a latch 207 via interface 206. Latch 207 may be 
docked via reference oscillator 126 via interface 128, or a 
delayed version thereof. The ou^ut of latch 207 may be 
coupled to the address input of a memoiy device 204 via 
interface 21L In this configuration, the smaller the operand, 
the longer it will take for the "N** most significant bits to be 
affected. This, in effect, provides a programmable delay 
which may be used to provide a frequency shift. Finally, the 
data output of the memory device 204 may be coupled to a 
latch 209 via interface 210. Latch 209 may be clocked by 
reference osdllator 126 via interface 128, or a delayed 
version thereof. Latch 207 and latch 209 may be included to 
compensate for timing variations caused by memory device 
204. Without latch 207 and latch 209, the resulting radio 
frequency signal may have an excess of spurious noise 
thereon. 

The output of latch 209 may be coupled to a digital-to- 
analog (D/A) converter 208 via interface 213. For each value 
of the "N** most significant bits of the full adder, memory 
device 204 may provide a different value to D/A converter 
208. Finally, the output of D/A converter 208 may be 
coupled to a low pass filter block 212 via interface 214. Low 40 
pass filter block 212 may filter any high frequency noise 
from the output of D/A converter 208. The output of low 
pass frequency block 212 may be coupled to mixer 108 via 
interface 114. 

By properly programming memoiy element 204, and by 
providing an appropriate operand to full adder 200, direct 
digital synthesizer 112* may provide a variety of frequencies 
to a user. In the illustrative embodiment, direct digital 
synthesizer 112' may be programmed to step the reference 
frequency signal through the plurality of pre-mix frequen- 
cies at a predetermined rate such that the corresponding 
mixer 108 may provide post-mixed frequencies which cor- 
respond to the preselected frequencies. 

FIG. 5 is a schematic diagram showing a remote on/off 
controller block in conjunction with a radio receiver. The 
diagram is generally shown at 250. In a third embodiment of 
the present invention, a remote on/off controller 252 may be 
provided in each receiving motor vehicle. In this 
embodiment, a *Vake-up** signal may be provided to remote 
on/off controller 252 by an emergency velucle or the like via 



controller 252 may tune the radio receiver 256 to one of the 
preselected frequencies and increase the volume of the radio 
receiver 256 to an appropriate leveL 
The combination of remote on/off controller 252 with the 
3 above referenced embodiments may provide notification of 
an ap5)roaching emeigency vehicle to each and every motor 
vehicle within a predefined range, despite having a cone- 
sponding radio in an off state or in a tape or compact disk 
mode. 

FIG: 6 is a flow diagram showing the general operation of 
the present invention. The flow diagram is generally shown 
at 300. The algorithm is entered at element 302, wherein 
control is passed to element 304 via intofrioe 306. Element 
304 detennines what frequencies are active in a particular 
location. Control is then passed to element 308 via interface 
310. Element 308 sends an audio message over the frequen- 
cies that were determined in element 304. Contrcd is passed 
to element 312 via interface 314, wherein the algorithm is 
exited. 

FIG. 7 is a flow diagram showing the operation of a first 
illustrative embodiment of the present invention. The flow 
diagram is generally shown at 324. The algorithm is entered 
at element 326. wherein control is passed to element 328 via 
interface 330. Element 328 determines what frequencies are 
active in a particular location. Control is then passed to 
element 332 via interface 334. Element 332 sends an audio 
message over a first one of the frequencies determined in 
element 328. Control is flien passed to element 336 via 
interface 338. Element 336 sends an audio message over a 
next one of the frequencies deterauned in element 328. 
Control is then passed to element 340 via interface 342. 
Element 340 detennines whether there are any more fre- 
quencies that were detennined in element 328. If there are 
mare frequencies that were detennined in dement 328, 
control is passed back to element 336 via interface 344. If 
there are no more frequencies that were determined in 
element 328, control is passed to element 347 via interface 
348. Element 347 determines wh^er an operator or the like 
has indicated a desire to stop the algorithm. If the operator 
or the like iias not indicated a desire to stop the algorithm, 
control is passed back to element 332 via interface 349. 
Although it is not explicitly shown, it is also contemplated 
that control may be passed back to element 328, rather than 
element 332. wherein element 328 may detennined what 
frequencies are used in the particular location. If the operator 
or the like has indicated a desire to stop the algorithm, 
control is passed to element 346 via interface 351, wherein 
the algorithm is exited. 

FIG. 8 is a flow diagram showing the operation of a 
second illustrative embodiment of the present invention. The 
flow diagram is generally shown at 360. The algorithm i$ 
entered at element 362, wherein control is passed to element 
364 via interface 366. Element 364 determines what fre- 
quencies are active in a particular location. Control is then 
passed to element 368 via interface 370. Element 368 time 
division multiplexes an audio signal over ail frequencies that 
were determined in element 364. Control is then passed to 
element 372 via interface 374, wherein the algorithm is 
exited. 

FIG. 9 is a detailed flow diagram showing the operation 
of the second illustrative enlbodiment of the present inven- 
tion. The flow diagram is generally shown at 400. The 
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interface 254, such that remote on/off controller 252 may ^ algorithm is entered at element 402, wherein control is 



turn on a radio receiver 256 in a corresponding motor 
vehicle via interface 258. It is contemplated that interface 
254 may comprise an antenna means to receive the wake-up 
signal provided by the emergency vehicle. It is further 
contemplated that remote on/off controller 252 may switch 
the radio receiver 256 from a tape or compact disk mode to 
a radio mode. Finally, it is contenq}lated that rmote on/off 
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passed to element 404 via interface 406. Element 404 
detennines what frequencies are active in a particular loca- 
tion. Control is then passed to element 408 via interface 410. 
Element 408 provides an audio signal. Control is then passed 
to element 412 via interface 414. Element 412 samples the 
audio signal provided by element 408 at a predetermined 
rate. Control is then passed to element 416 via interface 418. 
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Qonent 416 provides the sampled audio signal in a time 
division multiplexed manner to all frequencies tbat were 
detemiined in element 4<M. Control is tiien passed to ele- 
ment 419 via interface 422. Element 419 determines 
whether an operator or the like has indicated a desire to stop ^ 
the algorithm. If the operator or the like has not indicated a 
desire to stop the algorithm, control is passed back to 
element 408 via interface 421. Although it is not explicitly 
shown, it is also contemplated that control may be passed 
back to element 404, rather than element 408, wherein 
element 404 may determined what frequencies are used in 
the particular location. If the operator or the like has 
indicated a desire to stop the algorithm, control is passed to 
element 420 via Interfooe 423, wherein the algorithm is 
exited. 

FIG. 10 is a detailed flow diagram showing another ^5 
operation of the second illustrative embodiment of the 
present invention. The detailed flow diagram is generally 
shown at 440. The algorithm is entered at element 442, 
wherein control is passed to element 444 via interface 446. 
Element 444 detennines what frequencies are active in a 
particular location via a scanner. Control is then passed to ^ 
element 448 via interface 450. Element 448 provides an 
audio signal Control is then passed to element 452 via 
interface 454. Element 452 modulates the audio signal 
provided by element 448. Control is then passed to element 
456 via interface 458. Mement 456 mixes the modulated 25 
audio signal provided by element 452 with a reference 
frequency such that Hic result is transmitted on a next one of 
the frequencies that was determined in element 444. Control 
is then passed to dement 460 via interface 462. Element 460 
provides another reference frequency a predetermined time 
later. Control is then passed back to dment 456 via 
intBiface 464. 

FIG. 11 is a flow diagram showing the operation of a fliird 
illustrative embodiment of the present invention. The flow 
diagram is generally shown at 500. The algariflmi is entered 
at element 502, wherein control is passed to element 504 via 35 
interface 506. Element 504 transmits a ''wake-iip" signal to 
a remote on/off controller, wherein flie remote on/off con- 
troller may tarn on a coaesponding radio receiver. Control 
is then passed to dement 508 via interface 510. Element 508 
detennines what frequendes are active in a particular locar 4^ 
tion. Contrd is then passed to dement 512 via interface 514. 
Element 512 provides an audio signal Control is then passed 
to dement 516 via interface 518. Element 516 samples the 
audio signal provided by dement 512 at a predetermined 
rate. Control is then passed to element 520 via into&oe 522. 
Element 520 provides the san^led audio signal provided by 
dement 516 in a time division multiplexed manner to all 
frequendes that were determined in element 508. Control is 
then passed back to element 516 via interface 526. Although 
it is not explldtly shown, it is dso contemplated that contrd 
may be passed back to dement 508 or element 514, nrther 
than element 516 as shown. 

Having thus described the preferred embodiments of the 
present invention, those of skill in the art will readily 
appredate that the teachings found herein may be appUtd to 
yet other embodiments within the scope of the daims hereto 
attached. 

What is claimed is: 

1. An emergency radio transmission system for operating 
at a location wherein a nimiber of remote transmitters are 
collectively transmitting a number of remote signals on a 60 
number of sdected frequendes, the emergency radio trans- 
mission system comprising: 

a. frequency determining means for determining the num- 
ber of sdected frequencies at the location; and 

b. transmitting means operative in combination with said 65 
frequency determining means for transmitting a local 
sigttd on said number of sdected frequendes. 
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2. An emergency radio transmission system according to 
claim 1 wherein said transmitting means transmits said local 
signal on said number of sdected frequencies in a sequentid 
manner. 

3. An emergency radio transmission system according to 
daim 1 wherein said transmitting means time division 
multiplexes (TDM) said local signal thereby providing a 
TDM signal, said transmitting means transmitting said TDM 
signd on said number of selected frequendes. 

4. An emergency radio transmission system according to 
claim 1 wherdn said transmitting means further comprises: 

a. modulation means for modulating said local signal and 
for providing a modulated signal therefrom; 

b. frequency control means coupled to said frequency 
detomining means for stepping a reference frequency 
signal through a plurality of pre-mix frequendes at a 
predetermined rate, each of said plurality of pre-mix 
frequendes corresponding to one of said sdected fre- 
quendes; 

c mixing means coupled to said modulation means and 
further coupled to said frequency control means for 
mixing said modulated signal and sdd reference fre- 
quency signal, and for providing a post-mix signal 

therefrom; and 

amplifier means coupled to said mixing means for ampli- 
fying and transmitting said post-mix signal 

5. An emergency radio transmission system according to 
claim 4 wherein said frequency control means comprises: 

a. direct digitd synthesizer means coupled to said mixing 
means for providing said reference frequency signal to 
said mixing means; and 

b. control means coupled to said direct digital synthesizer 
means for controlling the predetermined rate of stq>- 
ping said rderence frequency signd through said plu- 
rality of pre-mix frequendes and for controlling said 
plurality of pre-mix frequendes. 

6. An emergency radio transmission system according to 
daim 5 wherein sdd direct digitd synthesizer conqmses: 

a. a memory dement having an address input and a data 
output; 

b. a full adder having at least one predetermined most 
significant bit(s), said at least one predetermined most 
significant bit(s) being provided to said address input of 
sdd memory element, sdd full adder having an oper- 
and input wherein said operand input is coupled to sdd 
control means; and 

c. a digital-to-andog converter coupled to sdd data ou^ut 
of sdd memory dement 

7. An emagency radio transmisdon system according to 
daim 4 ixlierein sdd modulation means comprises an FM 
modulator. 

8. An emergency radio transmission system according to 
daim 4 wherein sdd modulation means comprises an AM 
modulator. 

9. An emergency radio transmisdon system according to 
daim 4 wherein sdd frequency determimng means com- 
prises a scanner. 

10. An emergency radio transmisdon system according to 
claim 4 wherein sdd frequency detcnxdning means com- 
prises a terminal 

IL An apparatus for transmitting a selected signd from a 
first vefaide to a second vehide comprising: 

a. a frequency selection dement for sdecting a plurality 
of frequendes which are active at a particular location; 

b. a modulation element for modulating the sdected 
signd and for providing a modulated signd therefrom; 

c a frequency control dement coupled to sdd frequency 
sdection element and further coi^led to said modula- 
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tion element for stq)ping a reference frequency signal 
through a plurality of pre-mix frequencies at a prede- 
tenmned rate, each of said plurality of pre-mix fre- 
quencies corresponding to one of said plurality of 
selected frequencies; 

d. a mixing element coupled to said modulation element 
and fiuther coupled to said frequency control element 
for mixing said modulated signal and said reference 
frequency signal, and for providing a post-mix signal 
therefrom; and 

e. a transmitting element coupled to said mixing element 
for transmitting said post-mix signal from said first 
vehicle to said second vehicle. 

12. An apparatus according to daun 11 wherein said 
frequency control element steps said reference frequency 
signal through said plurality of pre-mix frequencies at a 
predefined rate such that said selected signal is transmitted 
over each of said plurality of selected frequencies in a 
sequential manner. 

13. An apparams according to claim 11 wherein said 
frequency control element steps said reference frequency 
signal through said plurality of pre-mix frequencies at a rate 
which is at or above the Nyquist rate for said selected signal, 
said mixing circuit thereby time division multiplexing 
(TDM) said selected signal and providing a TDM signal, 
said transmitting element transmitting said TDM signal on 
said plurality of selected frequencies. 

14. An apparatus according to daim 11 wherein said 
second vehide comprising a remote on/off controller for 
turning on a corresponding radio receiver. 

15. A method for providing a local signal from a first 
vehicle having a location to a second vehicle wherein , a 
number of remote transmitters are collectively transmitting 
a number of remote signals on a number of selected fre- 
quences at the location of the first vehide, the method 
comprising the stq>s of: 

a. determining the sdected frequendes of the remote 
signals at the location of the first vehide, said deter- 
mining step providing a plurality of preselected fre- 
quencies; and 

b. sending said local signal over said plurality of prese- 
lected frequencies to said second vehicle. 

16. A method for providing a local signal from a first 
vehide having a location to a second vehicle wherein a 
number of remote transmitters are collectively transmitting 
a number of remote signals on a number of sdected fre- 
quendes at the location of the first vdiide, the method 
comprising the steps of: 

a. determining the sdected frequendes of the remote 
signals at ttie location of the first vehide, said deter- 
mining step providing a plurali^ of preselected fre- so 
quendes; 

b. sending said local signal over a first one of said 
plurality of presdected frequendes to said second 
vehide; 
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quendes at the location of the first vehide. the method 

comprising the steps of: 
a determining the sdected frequendes of the remote 
signals at the location of the first vehide, said deter- 
mining stq> providing a plurality of preselected fre- 
quendes; and 

b. time division multiplexing said local signal over all of 
said plurality of preselected frequendes. 

18. A method for providing a local signal from a first 
vehide having a location to a second vehicle wherein a 
number of remote transmitters are collectively transmitting 
a number of remote signals on a number of selected fre- 
quendes at die location of the first vehicle, the method 
comprising the steps of: 

a. determining the sdected frequendes of the remote 
signals at the location of the first vehide. said deter- 
mining step providing a plurality of presdected fre- 
quendes; 

b. sampling said local signal at a predetermined rate 
thereby providing a sampled signal; and 

c. time division multiplexing said sampled signal over all 
of said plurality of preselected frequencies. 

19. A method according to daim 18 further comprising 
the steps of: 

a. providing a remote on/ofif controller in said second 
vehide wherdn said remote on/off controller is coupled 
to a coaresponding radio receiver; and 

b. providing a **wake-up" signal to said remote on/off 
controller wherein said remote on/off controller tuns 
on said corresponding radio recdver. 

20. A method for providing a local signal from a first 
vehide having a location to a second vehide, comprising: 

a. determining the frequendes of a number of remotdy 
generated signals that are active at the location of the 
first vehicle, said determining stq> (a) providing a 
plurality of presdected frequendes; 

b. modulating said local signal thereby providing a modu- 
lated signal; 

c. mixing said modulated signal with a reference fr&- 
quency signal thereby providing a post-mix signal 
having a fr^uency. said reference frequency signal 
having a corresponding frequency associated 
therewitii, said frequency of said reference frequency 
being such that the frequency of said post-mix signal 
con'esponds to one of said plurality of presdected 
frequendes; 

d. providing a next reference frequency signal having a 
next corresponding frequency assodated therewith, 
said next frequency of said next reference frequency 
signal bdng such that the resulting post-mix signal 
corresponds to the next one of said plurality of prese- 
lected frequencies; and 

e. repeating steps (c) and (d). 

21. A method for providing a signal over a number of 
frequendes, wherein tiie signal has a corresponding Nyquist 



c. sending said local signal over a next one of said sample rate, the method comprising the steps of: 
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plurality of presdected frequendes to said second 
vehide; 

d. ascertaining if said local signal has been sent over all 
of said plurality of preselected frequendes; and 

e. repeating step (c) if said ascertaining step concludes 
that said local signal has not been sent over all of said 
plurality of presdected frequendes. 

17. A method for providing a local signal from a first 
vehide havinq a location to a second vehicle wherein a 
number of remote transmitters are collectively transmitting 
a number of remote signals on a number of sdected fre- 



a. sanc^ling the signal at or above the Nyquist sample rate 
of the signal, wherdn the sampling step samples the 
signal during a number of sample periods; 

a. providing the signal over a first one of the number of 
frequendes during a first one of the number of sample 
periods; and 

c. providing the signal over a second one of the number 
of frequendes during a second one of the number of 
sample periods. 
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